Recently, the pro-inflammatory actions of platelets have received increasing attention [1, 2] . Platelets contribute to inflammation through vesicular release of inflammatory mediators and this function is even more important considering the fact that about 80 % of circulating microparticles are derived from platelets. Another mechanism for the inflammationpromoting action of platelets is to interact with and "inflame" leukocytes [2] . Contribution of platelets to innate immune responses has been well documented in diseased settings such as acute myocardial ischemia and infarction [1, 3] . In addition, hypertensive patients are at a higher risk for thrombotic events and show elevated parameters that suggest platelets are activated, including circulating platelet microparticles [4], β-thromboglobulin [5] and larger platelet size [6] . However, the precise mechanisms responsible for platelet activation in hypertension and its pathogenic role in mediating target organ injury remain unknown.
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In this issue, Jia and colleagues [7] report platelet-promoted inflammation and cardiac pathology in a murine model of hypertension induced by angiotension II (Ang II) infusion with a sustained increase in systolic blood pressure from 120 to 150 mmHg. While a 7-day period of hypertension did not result in significant cardiac dysfunction, cardiac hypertrophy and perivascular fibrosis were evident by quantitative histology and expression of hypertrophic and fibrotic gene patterns. Using flow cytometry, Jia et al. demonstrated platelet activation and platelet-leukocyte conjugation evoked by Ang II infusion [7] . The causal role of platelet activation in the hypertensive setting and cardiac pathology, measured as cardiomyocyte hypertrophy, fibrosis and inflammatory infiltration, is indicated by the finding that clopidogrel (antiplatelet agent) treatment given at the time of Ang II administration largely prevented the cardiac histopathology changes. Thus, as the authors concluded, this study provided a novel mechanism for hypertension-mediated cardiac injury by documenting a pivotal role of platelets in the cardiac histopathology and remodeling.
Demonstration of platelets contributing to cardiac damage following hypertension is of great interest. The pressor action of Ang II was not affected by clopidogrel treatment [7] and hence inhibition by this treatment on cardiac histopathology is not due to a difference in the extent of afterload. Hypertrophic growth and fibrogenesis are expected to be stimulated by regional inflammatory signaling, which is blunted by the anti-platelet treatment, as shown by Jia et al. [7] , implying a pro-inflammatory action of platelets. By directly activating Ang II type-1 receptors (AT1), Ang II is known to stimulate cardiomyocyte hypertrophy and fibroblast activation and proliferation, changes that are unlikely to be directly interfered by clopidogrel. Thus, the interplay between platelets and cardiac cells is the likely mechanism contributing to the development of hypertrophy and fibrosis. The authors observed elevated pro-fibrotic signaling measured as elevated transforming growth factor β (TGFβ) at both protein and mRNA levels [7] . Whilst platelets likely release TGFβ and other growth factors, increased mRNA level of TGFβ indicates enhanced expression by other cells (such as monocytes and fibroblasts) since platelets are anucleate. Further, considering the fact that the cardiac fibrosis was largely restricted to the perivascular regions, it is also likely that activation of platelets by some as yet undefined mechanisms, promotes a number of bonemarrow derived cells, such as fibrocytes, that eventually migrate into perivascular regions of the heart and differentiate into fibroblasts. Two subtypes of monocytes have been defined as inflammatory (M1) and reparative subtypes (M2) [8] . With the findings by Jia et al. [7] of increased plateletleukocyte interaction and cardiac fibrosis, it would be interesting to determine the subtype of monocytes that bind to and are activated by platelets under conditions of hypertension.
The classic mode of platelet activation (Fig. 1a, b ) involves platelets interacting with endothelial cells through P-selectin/ P-selectin glycoprotein ligand-1 (PSGL-1) or intercellular adhesion molecule/integrin Mac 1 [9] . Following platelet aggregation and thrombus formation, platelet-rich thrombus interacts with circulating leukocytes promoting leukocyte infiltration into diseased tissues (Fig. 1b) . Also, Ang II mediated stimulation of vascular endothelial cells with enhanced expression of adhesion molecules [10] that would be expected to contribute to platelet activation as observed by Jia et al. The findings by Jia and colleagues [7] support an alternative mode by which circulating platelets are activated via an increased shear stress (Fig. 1c) . Furthermore, findings by Jia et al. [7] also implicate a hormonal mechanism for activation of circulating platelets. Platelets are equipped with a variety of receptors. Except for platelet-specific receptors, such as P2Y (for ADP), proteinase activated receptors (PAR, for thrombin) and thrombin receptor (for thromboxane A2), platelets are also equipped with other receptors including AT 1 , Toll-like receptor (TLR, for danger-activated molecular pattern, DAMP, such as histones, fragments of extracellular matrix) and α 2 -adrenoceptor (for catecholamines). There is good evidence that Ang II can directly activate circulating platelets, a possibility for rapid activation of platelets minutes after infusion with Ang II [11, 12] . In pathological settings, hormonal activation of circulating platelets are likely to play a more important role, as shown recently that circulating histone is potent in activating platelets (Fig. 1d) [13] .
The implication by the study by Jia et al. [7] on drug development is obvious: the inflammatory properties of platelets constitutes a potential therapeutic target. The currently available anti-platelet agents, aspirin, clopidogrel, prasugrel, abciximab, and eptifibatide, have been shown to have varying effects on inflammatory markers, particularly those associated with activated platelets such as CD40 ligand, P-selectin, and C-reactive protein. Interestingly, studies have revealed differences in the potency of anti-inflammatory actions among antiplatelet drugs [14, 15] . In addition, anti-platelet drugs are unavoidably associated with increased risk of bleeding. It would be worthwhile, based on current anti-platelet agents, to develop new drugs with more potent inhibition on platelet anti-inflammatory than hemostatic actions. In this regard, we previously observed that PSGL-1 blocking antibody effectively inhibited platelet-leukocyte conjugation [3] .
Vascular inflammation has been regarded as a key factor in the pathogenesis of hypertension. Whilst inflammatory cells such as lymphocytes are known to contribute to the pathogenesis of hypertension [16] , the role of platelets remains to be examined. The potent inhibition of platelet-leukocyte interaction and cardiac inflammation in the hypertensive model, as shown by Jia et al. [7] , raises the potential of using antiplatelet drugs to attenuate hypertension-associated inflammation. It would be of interest to investigate if anti-platelet therapy, given chronically, might limit vascular remodeling and inflammation as well as damage of other organs, particularly the kidney. Indeed, the same group recently showed that clopidogrel treatment attenuated aortic inflammation and progression of aneurysm [17] .
